Objective: To evaluate the pharmacognostic, physico-chemical characters and ethanobotany of an important medicinal plant, Bombax ceiba L. Methods: The pharmacognostic studies out in terms of various investigations like organoleptic or morphological characters, microscopic or anatomical studies, physico-chemical evaluations (loss on drying, ash values, extractive values), preliminary phytochemical screening, TLC finger print profiling and fluorescence analysis of powdered crude drug as per WHO recommended guidelines for standardizations. Results: The detail microscopy revealed the presence of collapsed phloem, non-collapsed phloem, sieve elements, sieve tubes, companion cells and starch grains. Physiochemical parameters such as percentage of foreign matters, ash values, loss on drying, swelling index extractive values were determined. Preliminary phytochemical screening showed the presence of carbohydrates, terpenoids, glycosides, Flavonoids, tannins and phenolic compounds. Conclusions: These studies provided referential information for correct identification and standardization of this plant material. These information will also be helpful to differentiate Bombax ceiba from the closely related other species.
INTRODUCTION
Plant material may vary in its phytochemical content and therefore in its therapeutic effect according to different places of collection, with different times in a year for collection and with different environmental factors surrounding the cultivation of a particular medicinal plant. [1] Standardization of natural products is a complex task due to their heterogeneous composition, which is in the form of whole plant, plant parts or extracts obtained thereof. To ensure reproducible quality of herbal products, proper control of starting material is utmost essential. The first step towards ensuring quality of starting material is authentication. Despite the modern techniques, identification of plant drugs by pharmacognostic studies is more reliable. According to the World Health Organization, the macroscopic and microscopic description of a medicinal plant is the first step towards establishing the identity and the degree of purity of such materials and should be carried out before any tests are undertaken. [2] Bombax ceiba (syn. Bombax malabaricum DC. Salmalia malabarica) of the family Bombacaceae, is an important medicinal plant of tropical and subtropical India commonly known as Silk Cotton Tree, Indian Red Kapok tree, Semal, Shimul, Shalmali etc. [3] Almost every part of this plant is used as medicine for curing maximum number of ailments. It has beautiful red flowers and large fruits. It yields gum and cotton. It is large and long living tree species which give strength to body, mind and heart. Its bark is mucilaginous, demulcent and emetic, and is used in healing wounds; bark paste is good for skin eruptions. [4, 5] Cotton tree and has been used extensively for treatment of some diseases like inflammation, [6] algesia, hepatotoxicity, [7, 8] and hypertension, as well as for antiangiogenic and antioxidant activities. [9] Though the plant has been reported for many biological activities, no scientific data available to identify the genuine sample.
The present investigation of Bombax ceiba is therefore taken up to establish quality profile of the stem bark which will help in crude drug identification as well as in standardization. [ Figure 1 ]
MATERIALS AND METHODS

Description of Plant Bombax ceiba
The various part of B. ceiba such as roots, leaves, seed, stem bark, flower, fruit and gum are documented to possess medicinal properties in ethnobotanical surveys conducted by ethno botanist and in traditional system of medicine such as ayurvedic. Leaves: large, spreading, glabrous, digitate, Palmate, to 24 inches long, with rarely 3-4, and commonly 5-7, lanceolate leaflets up to 10 inches long, attached to a long flexible petiole. Flowers: Heavy, up to 6 inch wide flower having 5 satiny red or orange petals reflexing strongly after opening. Fruits: Capsules, oval woody to 5 inches long filled with small cotton-covered seeds. Seed: smooth, black or gray embedded in long white wool. Bark: gray or brown covered with hard, sharp, conical prickles. Gum: is light brown in colour resembling the galls, and gradually becomes opaque a dark brown.
In February, B. ceiba begins dropping all of its leaves. It is time for flowering and what follows is a sensational display of large silky red flowers at the tips of bare branches. In May, white cottony strands, from opened fruits, float downward, settling on the ground, houses and whatever else is in their way. The tree does not begin to releaf until almost all the flowers have fallen. Even without its flowers, B. ceiba is still an impressive tree. It displays stout, prickly branches arranged in horizontal tiers emanating from a straight, rough, spiny trunk with buttress roots. The trunks of the oldest specimens lose much of their spines. B. ceiba is rare in cultivation and always impresses tourists and first-time viewers. Propagation is by seeds, large cuttings or by air layering. [10] 
Ethnoherbological Properties
Almost every part of the plant is used as medicine. Its young roots are roasted in the fire and eaten like roasted sweet potato while some tribes eat even raw roots during femine or otherwise also. [11] The plant has been found to possess strong anti-inflammatory, antibacterial, antiviral, analgesic, hepatoprotective, antioxidant, oxytocic, hypotensive, hypoglycaemic, antiangiogenic, antimutagenic as well as fibrinolysis enhancing activity. [12] Young roots of the plants have been reported to be useful in diarrhoea, dysentery, urinary troubles, gyneacological problems, bladder disorders, heart diseases, debility, diabetes and impotence. [13, 14] The gum of the kapok tree is a traditional Asian remedy for stomach ailments. The roots of young trees used to be made into a candy that was alleged to have aphrodisiac properties. In the spring, beautiful red flowers appear. Young petals are used in some herbal teas. Cotton which has been used as kapok for stuffing pillows, sleeping bags, life preservers and mattresses. [15] The tree's soft wood is used for making tea boxes and matches. Seeds yield pale yellow oil, which can be used for edible purpose as a substitute for cotton seed oil, for soap making and as an illuminant. [16] The roots are sweet, cooling, stimulant, tonic and demulcent, and are used in dysentery. The gum is astringent, cooling, stimulant, aphrodisiac, tonic, styptic and demulcent. It is useful in dysentery, haemoptysis of pulmonary tuberculosis, influenza, and menorrhagia, burning sensation, strangury, hemorrhoids, blood impurities and vitiated conditions of pitta. Leaves are good for strangury and skin eruptions. Flowers are astringent and are good for skin troubles, splenomegaly and hemorrhoids. Young fruits are useful in calculus affections, chronic inflammations and ulceration of the bladder and kidney. Seeds are useful in treating gonorrhea, chronic cystitis and vitiated conditions of kaph. [5] The plant is among five trees of 'Panchwati' and therefore, has spiritual importance. Ayurvedic scripture 'Rajnighantu' has beautifully described its characteristics and properties. It states that the tree is Yamadruma, Diirghadruma, Kantakdruma, Nirgandhpushpi etc. It is large and long living tree species which give strength to body, mind and heart. [17] 
Collection and Authentication
The fresh bark the tree Bombax ceiba was collected from the field area of Bahraich, district U.P. India, during the month of March, 2011. For identification and Taxonomic authentication, sample of plant material was given to National Botanical Research Institute (NBRI) Lucknow, India. The plant material was confirmed and authenticated by Dr. A. K. S. Rawat, Scientist and Head, Pharmacognosy and Ethnopharmacology Devision, National Botanical Research Institute Lucknow, India with report no NBRI-SOP-202 Receipt no. and date CIF-RB-2-121, 28-04-2011.
The fresh bark was used for the study of macroscopic and microscopical characters. Whereas collected plant materials were shade-dried and coarsely powdered. This coarse powder was used for the determination of ash values, extractive values, and preliminary phytochemical investigation was studied as per standard methods.
Chemicals and Reagents
All the chemicals and reagents used were of laboratory grade.
Extraction of Plant Materials
100 gm coarse powder of air dried bark of Bombax ceiba L. were packed in muslin cloth and subjected to soxhlet extractor for continuous hot extraction with distilled water, ethanol, chloroform and petroleum ether for 8 hrs separately. Then the each extracts were filtered and filtrate was evaporated to dryness. The percentage yield of the water, ethanol, chloroform and petroleum ether extracts was 4.18%, 2.72%, 1.68% and 1.15% respectively.
Macroscopic and Microscopic Studies
The macromorphology of the barks were studied according to standard methods. [18] [19] Hand section of the bark was taken, stained and mounted following usual microtechniques, [20] and representative diagrams were taken with the help of inverted microscope for photodocumentation (Leitz, Japan).
Physicochemical Analysis
Physicochemical analysis i.e. alcohol and water soluble extractive values, fluorescent analysis, [21, 22] total ash, acidinsoluble ash, water-soluble ash, swelling index and foreign matter. [23] Calibrated digital pH meter was used to measure the pH of 1 and 10% aqueous extracts and also loss on drying was noted.
Preliminary Phytochemical Screening
Preliminary phytochemical screening was done for the detection of various chemical constituents by using standard procedures described by Harborne [24] and Khandelwal. [25] Thin Layer Chromatography (TLC)
Thin layer chromatography studies of the different extracts were carried out in various solvents using Silica gel G as adsorbent and the R f values were determined. [26] 
RESULTS
Macroscopic Characters
The pieces of bark of Bombax ceiba is are generally curved fragments, 0.5-1 cm thick, freshly collected bark is brownish internally and externally light grey in colour, but on drying they turn from grey to dark brown in colour. Bark is covered with hard, sharp, conical prickles. The eyecatching, spiny trunk of young trees becomes smoother and strongly buttressed with age. The outer surface of the bark having more roughness finely to coarsely rough with vertical and transverse cracks occasionally at places, longitudinally wrinkled and fissured. The inner surface is comparatively fine, brown in color. Fracture is fibrous, texture is also fibrous. The bark is acrid in taste, odorless or characteristic odour and possesses slightly astringent flavour. [ Figure 2 ] many free stone cells are also observed, parenchymatous cells, starch grains and prismatic crystals of calcium oxalate, phloem fibres and numerous reddish-brown coloured masses.
Physicochemical parameters
The physico-chemical characters of powder drug of bark of Bombax ceiba such as total alcohol soluble extractive, water soluble extractive, ash value, acid insoluble ash, water-soluble ash, loss on drying and foreign matter are presented in Table 1 . The fluorescence analysis of the powder drug of Bombax ceiba in various solvents and chemical reagents was performed under normal and Ultra Violet (UV) light Table 2 . The pH of 1 and 10% solution of powder drugs of Bombax ceiba was noted in Table 3 . Result of powder drug reaction was tabulated in Table 5 .
Microscopical Characters
TS of stem bark
The transverse section of the bark shows the Cork, phellogen, phelloderm, secondary cortex, pericyclic sclerenchyma, mucilage cavities were observed [ Figure 3] . Cork is the outer most covering it consists of several layers of cork cells. They occur as regular rows of small slightly thick walled, flat polygonal cells. The cork cambium or Phellogen cells are 3-7 layered, rectangular and flattened. The phelloderm cells are two or more layers of rectangular or oval cells filled with tannin [ Figure 4 ]. The cortex region shows the presence of compact, thin walled, medium sized parenchymatous cells. Scattered stone cells are found in the cortex region. Stone cells were present as singles or in groups. The phloem is characterized by collapse cells structure. Secondary cortex consists of moderately thickwalled, parenchymatous cells. Medullary rays were present which are thin walled, elongated, rectangular and gradually increasing in dimensions towards outer ends. These are bi, tri or multiseriates in the region of inner secondary phloem. [ Figure 5 ]
Powder microscopy of stem bark
Microscopy of bark Powder showed fragments of surface view of cork cells, groups of stone cells and 
Preliminary phytochemical screening
The preliminary phytochemical investigation of the aqueous, methanol, petroleum ether and chloroform extracts of Bombax ceiba L. showed the presence of phytosterols, flavonoids, terpenoid, saponins, carbohydrates, tannins and glycosides. [ Table 4 ]
TLC profile of Bombax ceiba
Thin layer chromatography of the petroleum ether, chloroform, methanolic extract and aqueous extracts were carried out separately using Hexane: Ethylacetate (90: 10) for petroleum ether, Hexane: Ethyl acetate (5:2) for chloroform extract, n-butanol: Acetic acid: water (6:1:2) for methanolic extract and n-butanol: Acetic acid: water (6:1:2) for aqueous extract as mobile phase respectively and the R f values were recorded. [ Table 6 ] The visualizing reagent employed was exposer to iodine vapours to effect visualization of the resolved spots.
DISCUSSION
As a part of standardization study, the macroscopical examination of bark was studied. Macroscopical evaluation is a technique of qualitative evaluation based on the study of morphological and sensory profiles of drugs. The macroscopical characters of the bark of plant can serve as diagnostic parameters. The extractive value, ash value, loss on drying and fluorescent analysis of the bark extracts have been carried out. Percentages of the extractive values were calculated with reference to airdried drug. The percent extractives in different solvents indicate the quantity and nature of constituents in the extract. The extractive values are also helpful in estimation of specific constituents soluble in particular solvent.
The ash value was determined by three different methods, which measured total ash, acid-insoluble ash, and water-soluble ash and the result were tabulated. The fluorescence analysis of the powdered drug from the bark of Bombax ceiba in various solvents was performed under normal and UV light. All the bark extracts are examined in short UV (254 nm) and long UV (366 nm) to detect the fluorescent compounds. Thin layer chromatography (TLC) is particularly valuable for the preliminary separation and determination of plant constituents. The visualizing reagent employed was expose to iodine vapors to effect visualization of the resolved spots.
The chromatographic profile may serve as a characteristic finger print for qualitative evaluation of bark.
The preliminary phytochemical investigation of the plant was carried out with standard protocol. Freshly prepared bark extracts were tested for the presence of phytochemical constituents and the results are given in table.
CONCLUSION
After present investigation it can be concluded that the standardization and preliminary phytochemical investigation study of Bombax ceiba bark yielded a set of standards that can serve as an important source of information to ascertain the identity and to determine the quality and purity of the plant material in future studies. This study is a substantial step and it further requires a long term study to evaluate therapeutic efficacy and toxicity of bark, to establish as the drug. It would also help in distinguishing the plant material of Bombax ceiba from its related species, Bombax insigne L.
